Mongolian medicine (TMM), traditional Chinese medicine (TCM), and western medicine (WM) are all supported by the government. This study compares the background and performance of these three types of medicines. Methods. The World Health Organization's Six Building Blocks framework was used for the system review. Data were collected from literature review and key informant interviews. A cross-sectional survey was conducted in three types of hospitals at the provincial, municipal (city), and prefectural (county) levels from April to August, 2016. Eight hospitals were included and, within each one, patients from four outpatient departments were selected. A total of 1,322 patients were interviewed about their expectations and perceptions of the health service. Results. Government support for TMM includes higher budget allocation and a higher reimbursement rate. TMM is preferred by Mongolian people, those living in pasturing areas, and those seeking treatment for musculoskeletal problems/injuries. Patients attending TMM hospitals had the highest expectations and perceptions of the health service in general. However, human resources and research capacity of TMM are relatively limited. Conclusion. To further enhance the role of the popular TMM for local minority's health, human resources and research capacity strengthening are essential.
Introduction
China is a multiethnic country, containing no fewer than 56 ethnic minority groups. Inner Mongolia Autonomous Region, which is the most important settlement of Mongolian people in China, was the first established minority autonomous region of China. There are approximately 24 million people living in Inner Mongolia hosting 49 minority groups, the majority of which is the Mongol ethnicity.
Traditional medicine is an indigenous medicine that is used to maintain health and to prevent, diagnose, and treat physical and mental illnesses [1] . Traditional Chinese medicine (TCM) has been widely used in China for the past 3,000 years [2] . In Inner Mongolia, traditional Mongolian medicine (TMM) has been recognized as an important part of the healthcare system. It is a systematic theoretical system and has abundant resources of medicaments and special therapies [3] . It is an important component of the Chinese national medicine system and contributes a significant part to the wealth of world traditional medicine [4] . The three types of medicine are distributed uniformly across the province.
Research on TMM has mostly been confined to basic science and development of TMM products. Seldom research considered to review and describe the TMM health system, as well as evaluate the performance of health systems from the patient's perspective. In order to gain a better understanding of TMM, this study examined the national and Inner Mongolia health system in relation to TMM and evaluated the health system performance by patient survey. This will broaden consideration of TMM stakeholders to health system aspects. The objectives of this study are to review the health system related to TMM and to evaluate the health system's performance on the basis of patients' expectations and perceptions on the service they received from TMM hospitals compared with 2 Evidence-Based Complementary and Alternative Medicine TCM and WM hospitals. The study was divided into two parts: a system review and a hospital-based patient survey.
Methodology
2.1. System Review. We based our review on the World Health Organization (WHO) six building blocks framework [5] which consists of (i) service delivery; (ii) health workforce; (iii) information; (iv) medical products and technologies; (v) financing and sustainability; and (vi) leadership and governance. These blocks of TMM were compared with those of TCM and WM. We also considered process elements (access, coverage, quality, and safety) and outcomes (improved health and health equity, responsiveness, social and financial risk protection, and improved efficiency).
In the literature review keyword search terms included "traditional Mongolian medicine", "traditional Mongolian medicine health system", or "traditional Mongolian medicine and traditional Chinese medicine". Source of information included domestic and foreign papers, books, meeting reports, dissertations, publicly accessible government data, and national statistics. We also made use of data based on the health workforce and financial investments [6] .
With a well-prepared guideline in Supplementary Materials (available here), we conducted in-depth interviews with key informants, including policy makers, presidents of the schools, and doctors and managers of TMM hospitals, to collect their perception of the TMM health system. Interviews were conducted by the principal investigator and two welltrained research assistants.
The decentralized information obtained by literature review and key informants interview was classified by using MAXqda.11 software and summarized by using the six building blocks framework. The comparison of six aspects across different types of medicine was shown in a concentrated table and description. The results were discussed under the evidence provided by patient survey.
Patient Survey.
A cross-sectional survey was conducted in two cities: (1) Hohhot: the capital of Inner Mongolia, and (2) Baotou: a major industrial city. These two cities were chosen because they got enough number of hospitals and patients to allow our detailed comparison. Eight hospitals, four from Hohhot and four from Baotou, were chosen for the survey, including four TMM hospitals, two TCM hospitals, and two WM hospitals. We overselected TMM hospitals as TMM is the focus of this study. We selected hospitals from high (provincial) level to low (county) level to improve the generalizability of our results, to facilitate comparison between hospitals of different levels, and to achieve the required sample size in a timely fashion. Therefore among the TMM hospitals, one provincial level, one city-level, and two county-level hospitals were selected. The WM hospitals were all at the provincial level while, among the two selected TCM hospitals, one was a provincial level and one a city-level hospital.
For comparability across hospitals and to obtain a broad group of clients, in each selected hospital we sampled patients from four major departments, namely, the departments of gynecology, pediatrics, and orthopedics and cardiovascular department. All outpatients who were able to communicate, read, and write in either Chinese or Mongolian were eligible for the study. Exclusion criteria were cognitive or memory dysfunction, or severe mental illness, such as schizophrenia and serious depressive disorders.
We devised the questionnaire collecting data on socioeconomic characteristics and disease-related information. The part measuring patient's expectations and perceptions was adopted from a revised Chinese version of the SERVQUAL model [7] shown in Supplementary Materials, which has been well validated and widely used in China. In brief, this model assesses clients' evaluation based on the difference between their expectation and perception on health service. It consists of two parts, the patients were first asked about their expectations and then asked to state their perceptions. Both parts share the same set of 28 statements covering seven domains: tangibles, reliability, trust, responsiveness, humanized service, effectiveness, and economy. The level of patients' agreement with each statement is rated on a scale ranging from 1 (least agree) to 9 (most agree).
Patient interviews, using the above questionnaire, took place between April and August 2016 by 12 third-year medical students who were specially trained and employed as research assistants. The venue was the hall where the patients were waiting to pay or to have further tests. Eligible subjects were identified and approached by the nurses who explained the aims of the study and consent was requested from the patients if they were older than 18 years or from their parents/guardians otherwise. Interviews, each lasting approximately 30 minutes, took place in a quiet and private location near the waiting area.
The sample size was calculated using the comparison of two means formula as follows [8, 9] :
Using a type I error of 5% and a power of 80% to detect a difference in mean gap scores of 0.06 between two groups of patients and a standard deviation of 0.06 from a previous study [10] , 35 patients were required in each hospital department. A design effect of 1.2 was used in order to compensate for similarity of the outcome variable within patients of the same hospital. Finally, the study included 1,344 patients as research. Finally, 1322 questionnaires are valid.
Data were double-entered in Epidata version 3.1 and analysed using R version 3.1.2 [11] . Patients' background information was summarized using descriptive statistics. The scores were analysed in two aspects: (1) expectation scores were subtracted from perception scores of the same individual yielding a gap score, (2) comparisons of expectation, perception, and gap scores across different types of medicine and different levels of hospitals were conducted. Boxplots were used to display the results. Analysis of variance was Evidence-Based Complementary and Alternative Medicine 3 used to test differences in service quality across groups. The relationships between the patient's expectation, perception, and gap scores with the three hospital types and levels were determined using multivariate linear regression models after adjusting for patients demographic, socioeconomic, and disease-related factors. History. The inheritance of TMM in Inner Mongolia was much later than the origination of TCM in China whereas WM was introduced many centuries later. Formal training of the medical profession in all three types started after the 1949 revolution [12] . Rapid progress in regulation was made after the turn of the millennium when China's economy strengthened.
Results

Results of System Review.
Service Delivery. TMM and TCM have a similar small share in service delivery. The health service provided by WM hospitals is around three times that of TMM and TCM hospitals combined. WM is the backbone of health services since it covers all levels of health care.
Health Workforce. Despite policy to accelerate training of TMM and TCM health personnel during the last 10 years, currently, the combined health workforce is still only onethird that of WM. The two types of traditional medicines combined also have a smaller workforce training capacity and productivity than those of WM. To compensate for the shortage, apprenticeship training for TMM is still formally accepted [24] . However, trainees have to pass the license examination before being allowed to provide medical services and the pass rate for TMM candidates is lower [35] .
Health Information System. All types of hospitals have to submit their basic information, including institutions, facilities, health workforce, and health service, to the unitized medicine information system [37] . The TCM and TMM administrations in Inner Mongolia have the responsibility of producing, analysing, disseminating, reporting, and using this information related to TMM. A TMM literature information center is located in Inner Mongolia Medical University and is responsible for the collection, collation, and publication of TMM literature. The government is currently building a TMM information system with unified translation standards of minority languages [37] . This may or may not be similar to TMM in Mongolia and other countries where people of Mongol ethnicity reside.
Medical Products and Technologies. The numbers of medicaments within each of the three types of medicines are comparable. TMM has its preeminent performance in the field of orthopedics, which was largely necessitated by horse riding and nomadic lifestyles of the people [13] . Production of the TMM industry was limited by substandard research, which was much slower than for TCM. Its market share was only 0.75 percent of TCM and 0.15 percent of WM [43] . Most of the effective TMM medicaments and formulations were abandoned in the standardization [47] . Medicaments and formulations with standard licenses produced by companies were refused by TMM hospitals. On the other hand, formulations produced in TMM hospital laboratories are not allowed by the government to be sold to the public.
Financing and Sustainability. TMM hospitals have one-third higher revenue than their TCM counterpart. WM hospitals, however, have revenue nearly four times higher than the other two combined. TMM hospitals are heavily subsidized in terms of budget allocation, staff salaries, and reimbursement from the health insurance system. However, the number of items reimbursable is less than 10% of those in TCM and WM hospitals.
Leadership/Governance. Responsibilities of TMM and TCM administrators include provision of special policies and development planning on the basis of the principles of national policies and the health situation of people in Inner Mongolia [22] . Management functions include designing the system framework and designing the standards and drugs catalog, guidance, and oversight, which are all unified to facilitate better coordination [22] . On the basis of these responsibilities and functions, the government can better promote the development of TMM, protect the Mongolian culture, and provide equal rights for all ethnic minorities to develop. However research projects supporting TMM and TCM have mainly been biomedical (basic science) in nature whereas clinical trials and public health are mostly confined to WM.
Results of Patient Survey.
The basic characteristics of the study hospitals are shown in Table 2 . Four provincial hospitals were selected from Hohhot city, two offering western medicine and one each offering traditional Chinese medicine and traditional Mongolian medicine. The four hospitals from Baotou city, two city-level and two county-level, all offered traditional medicine.
A comparison of characteristics of respondents attending Western medicine, traditional Chinese medicine, and traditional Mongolia medicine hospitals is shown in Table 3 . The study sample had mean age of around early thirties and was predominated by females (63%). Higher ratio for female was due to the fact that one of the sample departments was gynecology. The TMM hospitals had higher proportions of older patients, Mongolian people, patients with lower education, and residents living in pasturelands. TCM hospitals had a higher proportion of poorer patients and those not currently employed. Patients attending WM hospitals were more educated and tended to reside in a different locality from the hospital where they sought treatment. The distributions of marital, occupational, and insurance status were more or less balanced.
On clinical aspects, four groups of diseases (cardiovascular diseases and diseases of the blood, musculoskeletal Accurate diagnosis by using advanced medical equipment and laboratory tests. [24, 25] Acceptance by people * * Generally accepted by most minority groups, 25% of Han people never used or never heard of TMM.
Accepted by most people but seen as a supplement of WM.
Accepted by most people as the main health service provider.
[ [26] [27] [28] Health workforce [ problems and injuries, diseases of the genitourinary system and gestation, and diseases of the respiratory system) accounted for 83% of all study patients. The distribution of diseases by medicine type was generally balanced except that TMM hospitals had a relatively higher proportion of patients with musculoskeletal problems and injuries, TCM hospitals had a higher proportion of patients with diseases of the genitourinary system, and WM hospitals had a higher proportion of patients with cardiovascular, blood, and respiratory system diseases. TCM hospitals tended to have a higher proportion of established patients. In general, the majority of the patients visited the hospitals for the first time and with symptoms lasting for 4-30 days. The quality of health service was the main reason for choosing the particular hospital among all patients. Figure 1 shows a comparison of patient's expectations of the health services by type and level of hospital.
The median expectation scores for all hospitals ranged from 7.8 to 8.8 and the overall mean expectation score was 8. highest expectation, followed by city-level and county-level hospitals. There were also variations in expectation within hospitals offering the same type of medicine, particularly TMM hospitals. Figure 2 shows a comparison of patient's perceptions of the health services by type and level of hospital.
Patient's perceptions of the quality of healthcare services differed from that of their expectations. Patients attending WM hospitals had a lower perception compared to patients attending TCM and TMM hospitals (p <0.001). Among the TCM and TMM hospitals, patients attending city-level hospitals had a higher perception of health services than the others. Figure 3 shows a comparison of the difference between patient's expectations and their perceptions of the health services (the gap score) by type and level of hospital. A negative value indicates that patient's perceptions were below their expectations. Due to relatively high expectation scores, most hospitals had negative gap scores. The largest negative gap score was seen in WM hospitals (mean difference: -1.6). TCM and TMM hospitals had a median difference of zero Evidence-Based Complementary and Alternative Medicine 9 indicating that patient's perceptions tended to match their expectations. Figure 4 compares the gap scores for the seven quality of service domains stratified by hospital type. Median gap scores for all domains were less than zero, with WM hospitals having noticeably lower scores compared to the other hospitals. Health service perceptions of patients attending city-level TCM hospitals were higher than zero for most domains. Table 4 shows adjusted coefficients and their 95% confidence intervals of factors from the final linear regression models predicting patients' expectations, perceptions, and gap. The models included 12 variables, but only results for medicine type and hospital level, the main focus of this analysis, are presented.
Patients attending TMM hospitals had the highest level of expectation and perception; however, their overall evaluation of the health service quality (the gap scores) was lower than patients attending TCM hospitals. Patients attending WM hospitals were the most dissatisfied with the quality of the health service.
Discussion
Data from health information systems indicated that TMM plays important roles in health services. It is vibrant and accepted by the minority groups with preeminent performance on orthopedics. Compared with TCM and WM, health service capacity of TMM was limited by a less number of hospitals, less health workforce, weaker educational capacity, and behindhand research. However, it receives a higher subsidy from regular government investment and reimbursement schemes. Our survey significantly assists our understanding of how local people perceive the three health systems. It revealed the popularity of TMM among respondents who were of Mongol ethnicity and living in pasturelands. The survey also highlights more important roles of TMM in serving musculoskeletal problems of outpatients. Our study revealed that the clients of TMM hospitals had the highest level of expectation and were also more likely to have higher perceptions than clients of the other two hospital types.
The regular utilization of traditional medicine as a component of a health system is accepted by half the population of many developed and developing countries [26, [48] [49] [50] [51] [52] [53] . In our study setting, traditional medicine is not only popular but also strongly supported by the government. The proportion of services provided by TMM in Inner Mongolia is more substantive than that of Thai Traditional medicine in Thailand but smaller than Ayurveda in India [54, 55] . Coexistence of the three medicine subsystems in the same community may initiate competition for patients between the hospitals, especially in a small service market [22] . It also forms a competitive relationship in resources, especially human resources. The large hospitals will capture health personnel working in TMM or TCM hospitals due to their financial strength. This mobility of health workforce usually happens from lower level to higher level hospitals. As a result, inadequate health services in rural China [56] are therefore not confined to WM but also traditional medicine.
The prevailing dominance of WM over traditional medicines in China, including TCM, is seen in most of its provinces as well as in other countries [27, 57, 58] . With advanced technology, the expectations of the majority of patients attending WM hospitals are relatively high. Their overwhelming numbers of patients and inadequate subsidy from the government also fuel the deteriorating doctorpatient relationship [59] which is evidenced by their low perception scores in our study. This weakness in the mainstream health system needs to be corrected.
Not all people who are ill need to see a doctor. Selftreatment for minor ailments with safe and effective overthe-counter products can be useful in many cases and it is a common practice worldwide [60] . On one hand, TCM products, which often do not have proof of safety or efficacy, are heavily advertised on public media. On the other hand, TMM products have a very narrow clientele due to poor scientific research and poor market mechanisms. These deficiencies need to be addressed by policy-makers. To promote TMM, it is therefore necessary to incorporate scientific research into TMM to improve its efficacy and safety. This would further strengthen pride and acceptance of local people.
This study showed that patients' expectations of health service quality are higher than their perceptions, a result seen in other studies from Iran [61] , Turkey [62] , and Taiwan [63] . However, on multivariate analysis, patients visiting traditional medicine hospitals had positive gap scores, indicating that the health service quality of these hospitals was higher than the western medicine hospitals. Traditional medicine has the potential to improve the overall quality and become an important supplement to Western medicine, especially on humanized service aspects.
Finally, traditional medicines, which are rooted in indigenous medical practice, have accumulated a large number of drugs and contain valuable experience. There have been many successful cases for western medicine to find new ideas, treatments, and drugs from the rich resources of traditional medicine [47, 64] . If traditional medicine systems are lost, countries, especially developing ones, will lose their selfreliability, their culture, and their identity [65] .
Conclusion
In Hohhot and Baotou cities of Inner Mongolia, Traditional Mongolian medicine is well accepted by the government and citizens. It has the potential to improve its overall quality and become an indispensable supplement in the whole health service system. Continued protection and promotion of its development by investment, government policies, education, and biomedical and health systems research will be needed.
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Additional Points
Limitations of This Study. The study was based on a small sample of hospitals of Inner Mongolia. Domination of females in our sample indicated a higher proportion of them using health services but may also imply an underrepresentation of males in the sample.
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